The effect of exposure pattern on the accumulation of particles and the response of the lung to inhaled particles.
We hypothesized that a rapid rate of delivery of particles to the lung would overwhelm the normal clearance mechanisms of the lung and result in a higher lung burden of particles and a greater inflammatory response than a slower rate of particle delivery. F344/N rats were exposed over a 12-week period to the same weekly concentration times time product of carbon black (CB) particles, but at three different exposure rates: 3.5 mg/m3, 16 hr/day, 7 days/week; 13 mg/m3, 6 hr/day, 5 days/week; or 98 mg/m3, 4 hr/day, 1 day/week. The intermediate exposure rate was chosen to mimic an occupational work week and to give an 8-hr, time-weighted average exposure equal to the threshold limit value (TLV) for nuisance dusts of the American College of Governmental Industrial Hygienists (10 mg/m3). Pure CB has a lower TLV, 3.5 mg/m3, than nuisance dusts, but this is based on avoidance of excessive dirtiness in the workplace, not on the toxicity of CB. Lung burdens of CB were measured after 3, 6, 9, and 12 weeks of exposure and at 4, 8, 12, 16, and 24 weeks after the exposure ended. The inflammatory response was quantified by analysis of bronchoalveolar lavage fluid (BALF) after 6 and 12 weeks of exposure and at 1, 12, and 24 weeks after exposure. The histopathology of the lung was evaluated at the end of the exposure and at 24 weeks after the exposure. Acquired lung burdens were between 3 and 4 mg/lung at the end of the exposure.(ABSTRACT TRUNCATED AT 250 WORDS)